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DDA derived spectral library generation

Using the pressure cycling technology (PCT)-as-
sisted lysis and digestion [1], we processed 
FFPE post-mortem samples and formalin-fixed 
fetal samples for DDA analysis. The serum and 
plasma were processed by two-step overnight di-
gestion, while the blood cells and platelet were 
prepared by PCT, thus producing a peptide pool 
for each of the seven blood components. High 
pH HPLC fractionation was utilized to separate 
the peptide samples into ten aliquots. Hair, nail, 
urine, tear and saliva samples were subject to 
acetone precipitation and in-gel digestion. Each 
fraction was analyzed by DDA on timsTOFpro 
with a 90-min gradient. Data were analyzed by 
FragPipe.

Quantitative DIA data analysis

All the samples, before fractionation, for the DDA 
analysis were also analyzed by diaPASEF using 
a 90 min gradient. Moreover, over 300 paired 
common carcinomas and adjacent specimens 
were analyzed by diaPASEF too. The DIA data 
were analyzed by Spectronaut.

Numerous studies have investigated the proteins 
expressed in multiple normal and tumorous human 
tissues and carcinomas using qualitative or da-
ta-dependent acquisition (DDA)-based quantitative 
proteomics, and antibodies. However, systematic 
quantitative proteomic analysis with depth using a 
consistent method remains to be accomplished. 
Here, we aimed to construct a quantitative pro-
teomic database (TPHP) from tissues all over the 
human body of various types and common tumors, 
and explore key proteins responsible for tissue 
specificity and malignancy.
 
We have collected 432 normal postmortem tissue 
samples from human body including 162 detailly 
sectioned tissues, 19 fetal tissues, and body fluids 
including blood, urine and saliva (Figure 1). We 
also collected and analyzed paired in situ carcino-
ma and adjacent specimens of 22 organs. Addi-
tionally, we also analyzed seven components of 
the blood. Seven regions from the brain were also 
analyzed (Figure 2). 

Altogether, we analyzed 755 DDA files from 58 types of human specimens and gener-
ated 58 tissue-specific sub-libraries, including ion mobility data, using FragPipe. As 
shown in the radar plot in the center of the circle plot, the testis tissue library contains 
the highest number of proteins (8948 proteins), while the tooth library has the lowest 
number of proteins (1368 proteins). By combining all the 755 DDA data, the final 
pan-human tissue library contains 528,928 peptide precursors, 398,272 peptides and 
13,668 SwissProt proteins. 
With this library, 11,784 proteins were quantified in the 839 DIA files obtained in this 
study. The number of quantified proteins and peptides varied not only inter- but also 
intra- tissue types, due to the intra-organ heterogeneity in proteome composition and 
serious degree of pathology. In general, carcinoma and adjacent tissues led to more 
protein identifications than the normal tissue specimens.

By comparing protein abundance among carcinoma, adjacent, normal tissues and car-
cinoma samples of other tissue types, we acquired a list of proteins enriched in a spe-
cific cancer type. As one example, in Figure 3, we show that CSRP3 was highly ex-
pressed in the squamous-cell carcinoma in tongue and muscle sarcoma, while less ex-
pressed or not expressed in other cancers, adjacent and normal tissue of tongue. This 
protein is not significantly changed between the carcinoma samples to the adjacent or 
normal tissues of muscle. CSRP3 is a positive regulator for the formation of muscular 
tissue and is also cancer enriched in head and neck cancer in Human Pathology Atlas 
[2]. More data analyses are ongoing.

1. We characterized and quantified over 10,000 proteins expressed in 
over 700 human samples from over 150 types of normal human tis-
sues, body fluids, and common carcinomas. 
2. We found a list of the potential cancer specific biomarkers through 
the comparison of quantitative proteome data of carcinoma, adjacent, 
relative normal tissues and carcinoma samples of other tissue type. 
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Figure 1. Overview of the sample types in TPHP

Figure 2. Brain sections
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